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[s7] . ABSTRACT 

A soot ?lter for diesel-powered vehicles has two diesel 
particle ?lters which are connected to a preliminary 
muffler via separate ducts, which open radially into a 
?lter prechamber. The exhaust gases can be sent 
through one of the diesel particle ?lters or the other by 
a damper control device, with the dampers being ar 
ranged far away from the ?lters, in the vicinity of the 
preliminary muffler. Thus, the dampers are located at a 
fairly great distance from the burner, which is arranged 
on the front side of the diesel particle ?lter, and which 
is designed such that it produces an approximately disk 
shaped ?ame that is directed toward the front side of 
the diesel particle ?lter. 

7 Claims, 1 Drawing Sheet 
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SOOT FILTER FOR DIESEL-POWERED 
VEHICLES 

FIELD OF THE INVENTION 

The present invention pertains to a soot ?lter for 
diesel-powered vehicles comprising a ?lter regenerator. 

BACKGROUND OF THE INVENTION 

Reduction of the amount of soot particles emitted by 
diesel engines (diesel particles) during operation can 
make the use of diesel engines more attractive because 
of the considerably reduced environmental pollution. 
The use of soot ?lters in the exhaust system of diesel 
engines can lead to the retention of a considerable per 
centage of the soot particles present in the exhaust gas. 
However, the fact that ?lters that appear to be suit 

able, especially ?lters consisting of ceramic threads or 
ceramic ?ber packings, become clogged relatively rap 
idly, thus losing their ?lter effect, is problematic. 
To regenerate such ?lters, it has been proposed that 

the soot particles located within the ?lter material be 
burned off with a burner. It has also been proposed that 
an oxidizing agent be sprayed into the ?lter in order to 
lower the ignition temperature of the soot. 

Soot ?lters must be regenerated at certain intervals 
(determined in terms of hours of operation or the pres 
sure rise of the exhaust gas ?owing through). Since the 
regeneration process takes some time and it cannot be 
assumed that the engine would be stopped during this 
period, two diesel particle ?lters can be arranged in 
parallel, one of which is always connected in the path of 
the exhaust gas, while the other is being regenerated 
and is awaiting use after completion ofthe regeneration. 
In an attempt to keep the fuel consumption of an engine 
as low as possible, the output of the burners during the 
regeneration of diesel particle ?lters should also be kept 
low. 

SUMMARY AND OBJECT OF THE INVENTION 

It is an object of the present invention to provide a 
soot ?lter of the class described in the introduction, 
which permits regeneration with low energy consump 
tion and also guarantees reliable operation. 
According to the present invention two separate 

diesel particle ?lters are provided connected to a pre 
liminary muffler via separate ducts. The ducts open 
radially, tangentially or somewherebetween the two 
angles into a prechamber of the respective diesel parti 
cle ?lter, and a burner is associated with the front end of 
the prechamber of each diesel particle ?lter. 
Due to the fact that the ducts located between the 

preliminary muffler and the respective diesel particle 
?lters open radially tangentially or between (both limit 
ing cases are possible), it is possible to- arrange the re 
spective burner on the front side of the prechamber of 
the respective diesel particle ?lter. Since the largest 
amount of soot particles is collected in the_vicinity of 
the entry of the exhaust gases, regeneration by means of 
a burner arranged on the front side is found to be partic 
ularly ef?cient, since the ?ame of the burner or the hot 
air has the highest temperature where most of the soot 
particles are located. The arrangement according to the 
present invention is found to be particularly favorable in 
terms of the energy to be consumed, i.e., the amount of 
fuel needed for one regeneration process. 

Experiments have demonstrated a serious problem 
caused by the fact that the function of the change-over 
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2 
dampers located in the ducts between the preliminary 
muffler and the diesel particle ?lters is impaired by the 
considerable heat of the burner. Due to the fact that the 
exhaust ducts open into the ?lters radially and to the 
resulting possibility for arranging the burners on the 
?lters or the prechambers of the ?lters, it is possible to 
arrange the change-over dampers at a relatively great 
distance from the burners, preferably at the end of the 
preliminary muffler. The temperature of the gases 
heated by the burner actually in operation is no longer 
too high at this point, so that the corresponding change 
over damper is not heated excessively and its ability to 
function is not impaired. 

It was also found that the change-over dampers can 
be protected from elevated gas temperatures particu 
larly well if the distance between each of the change 
over dampers and the associated end of entry of the 
duct into the ?lter prechamber is greater than the diam 
eter of the duct, because the dispersion of the gases 
heated by the burner depends very strongly on the cross 
section area of the duct extending from the preliminary 
muffler. Consequently, if the changeover damper is at a 
spaced location from the entry end at the prechamber of 
the ?lter, and this distance is preferably equal to the 
diameter of the canal, only a relatively small amount of 
heated gas will reach the change-over damper, so that 
the temperature of said change-over damper cannot rise 
to very high values. 
Arrangement of the burners on the front side of the 

respective diesel particle ?lter or of the ?lter precham 
ber leads to the above-described advantages. Using a 
burner producing a relatively ?at and broad ?ame, i.e., 
essentially a disk-shaped or platter-shaped ?ame,'was 
found to be particularly advantageous for the regenera 
tion process. ' 

The applicant has previously proposed the design of 
a burner (that is suitable for use for vehicle heaters as 
well as for cooking purposes) (West German Offen 
legungsschrift No. 34,10,716) in which a shield is‘ ar 
ranged between a burner chamber and a combustion 
space, and the conical Opening of the shield forms a 
disk-shaped ?ame in the combustion space. A burner of 
such a design is preferably used in the present invention. 
Using such a burner, a disk-shaped ?ame, which 
touches the ?lter packing within the diesel particle ?lter 
on its front side over its entire surface area, is obtained 
in the ?lter prechamber. This contributes to the rapid 
and intensive regeneration of the ?lter. 
A further object of the invention is to provide a soot 

?lter arrangement for diesel powered vehicles which is 
simple in design, rugged in construction and economical 
to maintain and manufacture. 
The various features of novelty which characterize 

the invention are pointed out with particularity in the 
claims annexed to and forming a part of this disclosure. 
For a better understanding of the invention, its operat 
ing advantages and speci?c objects attained by its uses, 
reference is made to the accompanying drawings and 
descriptive matter in which preferred embodiments of 
the invention are illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 shows a schematic side view of part of an 

exhaust system with a soot ?lter; and, 
FIG. 2 is a top view of the system viewed in the 

direction of line II—-II in FIG. 1. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The exhaust gas stream of a diesel engine is indicated 
by an arrow in the top left part of FIG. 2. The present 
invention can be used particularly advantageously for 
high-performance diesel engines, especially those of 
utility vehicles. 
The exhaust gases of the diesel engine, carrying soot 

particles (diesel particles), enter a preliminary muffler 2 
from the exhaust manifold via one or several exhaust 
pipes, and two ducts 40 (not shown) and 4b of circular 
cross section. The ducts 4a and 4b extend approximately 
vertically downward and are located at the end of the 
preliminary muf?er. There is a change-over damper 
that can be swiveled around a horizontal axis in each 
duct. One of the change-over dampers, 6b, is shown 
schematically in FIG. 1. In the position shown, the 
change-over damper 6b shuts off the duct 4b, so that the 
exhaust gases enter a corresponding diesel particle ?lter 
100 from the preliminary muffler 2 via canal 4a (not 
shown), ?owing past the change-over damper 6a, (not 
shown) which is in the vertical position. FIG. 2 shows 
two diesel particle ?lters 10a and 10b arranged horizon 
tally next to each other. Each diesel particle ?lter has a 
prechamber 12a and 12b, respectively, into which the 
respective canals 4a and 4b open via inlet openings 80 
and 8b, respectively, at a de?ned angle. In the embodi 
ment shown, the entrance of the gas is between the 
radial and tangential angles of the ?lter either. 
The front side of each prechamber 12a and 12b is 

associated with a diesel fuel-?red burner 14a and 14b, 
respectively. Each of the burners has the design de 
scribed in the aforementioned West German Offen 
legungsschrift No. 34,10,716. The burners 14a and 14b 
produce an approximately disk-shaped ?ame within the 
respective prechamber 12a and 12b, so that the ?lter 
packing in the respective diesel particle ?lter 10a and 
10b is exposed to the ?ame. 
The two change-over dampers in the two ducts 4a 

and 4b are closed and opened alternatingly by a damper 
control device 18, and change-over is controlled, e.g., 
by a service hour meter or a pressure measuring device. 
The service hour meter can be adjusted such that after 
a certain number of operating hours, it will generate a 
signal, on the basis of which the damper control device 
18 will shut one of the ducts 4a and 4b and open the 
other. If a pressure measuring device is used, the ex 
haust gas back pressure is measured, e.g., at the inlet of 
the respective diesel particle ?lter 100 or 10b, because 
this exhaust gas back pressure is an indicator of the free 
?ow cross section of the ?lter. A ?lter that is clogged 
relatively generates a considerably higher exhaust gas 
back pressure than a fresh ?lter. 

While, e.g., duct 4b is shut off by the change-over 
damper 6b, the exhaust gases enter an exhaust pipe 16a 
through the other duct 40, prechamber 12a,and diesel 
particle ?lter 10a (the two diesel particle ?lters 10a and 
10b also serve as mufflers). At the same time, ?lter 
regeneration can be performed in the diesel particle 
?lter 10b through which no exhaust gas ?ows. To do so, 
burner 14b is turned on by a control unit, that is of no 
particular interest here, so that the soot particles accu 
mulated in the ?lter material of ?lter 10b are burned off 
by the disk-shaped ?ame produced by this burner. The 
harmless residues formed in this process are discharged 
through exhaust pipe 16b. 
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As is indicated in FIG. 1, the distance between inlet 

opening 8b on the prechamber 12b of ?lter 10b and the 
change-over damper 6b, which is in the closed position, 
is greater than the diameter d of the corresponding duct 
4b. It is thus achieved that when the burner 14b is on, 
the change-over damper is heated only slightly. 

Based on the special design and arrangement of the 
burner (with the corresponding ?lter arranged on the 
front side), uniform heating of the inlet cross section of 
the ?lter material is achieved. 
While speci?c embodiments of the invention have 

been shown and described in detail to illustrate the 
application of the principles of the invention, it will be 
understood that the invention may be embodied other 
wise without departing from such principles. 
What is claimed is: 
1. A soot ?lter regenerator arrangement for diesel 

‘powered vehicles, comprising: a ?rst diesel particle 
?lter including a pre-chamber; a second diesel particle 
?lter including a pre-chamber; a preliminary muffler 
connected to an exhaust stream of the diesel-powered 
vehicle; a ?rst duct connected from said preliminary 
muffler to said pre-chamber of said ?rst particle ?lter, 
said ?rst duct connecting into said ?rst diesel particle 
?lter pre-chamber between one of a radial and tangen 
tial direction with respect to said ?rst diesel particle 
?lter pre-chamber; a second duct connected from said 
preliminary muffler to said pre-chamber of said second 
particle ?lter, said second duct connecting into said 
second diesel particle ?lter pre-chamber between one of 
'a radial and tangential direction with respect to said 
second diesel'particle ?lter pre-chamber; a/?rst burner 
connected to said pre-chamber of said ?rst diesel parti 
cle ?lter; a second burner connected to said pre-cham 
ber of said second diesel particle ?lter; and, said ?rst 
and second burners producing an approximately disc 
shaped ?ame directly interacting with soot lighting 
surfaces of the soot ?lter. 

2. A soot ?lter and regenerator arrangement accord 
ing to claim 1, further comprising: change-over damper 
means connected to each of said ?rst and second ducts 
for selectively closing one of said ?rst and second ducts 
and control means connected to said change-over 
damper means, for controlling said selective closing at 
one of said ducts. 

3. A soot ?lter according to claim 2, wherein said 
change over damper means includes a ?rst damper 
positioned within said ?rst duct and a second damper 
positioned within said second duct, each of said damp 
ers being spaced from a corresponding inlet to said ?lter 
pre-chamber by a distance which is greater than the 
diameter of said duct. 

4. A soot ?lter regenerator arrangement according to 
claim 1, wherein each of said ?rst and second burners 
use liquid fuel for generating said approximately disk 
shaped ?ame. 

5. A soot ?lter regenerator arrangement for diesel 
powered vehicles, comprising: a ?rst diesel particle 
?lter including a pre-chamber; a second diesel. particle 
?lter including a pre-chamber; a preliminary muf?er, 
connected to an exhaust stream of the diesel-powered 
vehicle; a ?rst duct connected from said preliminary 
muf?er to said pre-chamber of said ?rst particle ?lter, 
said ?rst duct connecting into said ?rst diesel particle 
?lter pre-chamber between one of a radial and tangen 
tial direction with respect to said ?rst diesel particle 
?lter pre-chamber; a second duct connected from said 
preliminary muf?er to said pre-chamber of said second 
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particle ?lter, said second duct connecting into said 
second diesel particle ?lter pre-chamber between one of 
a radial and tangential direction with respect to said 
second diesel particle ?lter pre-chamber; a ?rst burner 
connected to said pre-chamber of said ?rst diesel parti 
cle ?lter; and, a second burner connected to said pre~ 
chamber of said second diesel particle ?lter; change 
over damper means connected to each of said ?rst and 
second ducts between the preliminary muffler and the 
corresponding ?rst and second diesel particle ?lters, 
said change-over damper means for selectively closing 
one of said ?rst and second ducts; and control means 
connected to said change-over damper means, for con 
trolling said selective closing at one of said ducts, each 
of said ?rst and second burners including means for 5 
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6 
generating a substantially disk-shaped ?ame and for 
directing said ?ame toward a front end of a correspond 
ing one of said ?rst and second diesel particle ?lters. 

6. A soot ?lter regenerator arrangement according to 
claim 5, wherein said change-over damper means is 
positioned adjacent said preliminary muffler at a loca 
tion spaced form said pre-chambers of each of said ?rst 
and second diesel particle filters. 

7. A soot ?lter regenerator arrangement according to 
claim 5, wherein each of said ?rst and second diesel 
particle ?lters are positioned below said preliminary 
muffler, said ?rst and second ducts extending down 
wardly from said preliminary muffler. 
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